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AMV OW 
To 


BENJAMIN FRANKLIN, Eſq; 
LL.D. and F. R. 8. 


Dzan SIR, 


BEG leave to ſubmit to your peruſal the follow- 

ing obſervations. If you think them of any im- 
portance, I ſhall be obliged to you for communicating 
them to the Royal Society. You will find that the 
Chief ſubject of — is the preſent ſtate of the city 
of London; with reſpect to healthfulneſs and number 
of inhabitants, as far as it can be collected from the 
bills of mortality. This is a ſubject that has been con- 
fidered by others; but the proper method of caleu- 
lating from the bills has not, I think, been e 


MP explained. 


No competent judgment can be formed of the 


followin g obfervations, without a clear notion of what 
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the writers on Life Annuities and Reverfions have 


called the Expectation of Life. Perhaps this is not 


in common properly . underſtood ; and Mr. De 
Moivre's manner of expreſſing himſelf about it is 
very liable to-be miſtaken. 

The moſt obvious ſenſe of the expectation of a 
given life is, That particular number of years 


which a life of a given age has an equal chance 


« of enjoying.” This is properly the time that a 
perſon may reaſonably expe? to live; for the chances 


© againſt his living longer are greater than thoſe for it; 


and, therefore, he cannot entertain an expect ation of 
living longer, conſiſtently with probability. This 
period does not coincide with what the writers on 
Annuities call the expe&ation of life, except on the 
ſuppoſition of an uniform decreaſe in the probabilities 
of life, as Mr. Simpſon has obſerved in his Select 
Exerciſes, p. 27 3. It is neceſſary to add, that, even 
on this ſuppoſition, it does not coincide with what is 
called-the expecFation of life in any caſe of joint lives. 
Thus, two joint lives of 40 have an even chance, ac- 
cording, to Mr. De Moivre's hypotheſis *, of conti- 


oy” Mr. De Moivre's ; hypotheſis, here referred to, ſup- 
pol (33 is well known to thoſe who haye ſtudied the ſub- 
je of Life Annuities) an equal decrement oſ human life 


through all its ſtages. That is, it ſuppoſes that out of any 


given number alive at a given age, the ſame number will die 


every year till they are all dead. Thus; 86 Mr. De Moivre 
makes the utmoſt, probable extent of life, The number of*years 


he any given life wants of 86 he calls the complenient of 


that life,—56, therefore, is the complement. of 30; and ſup- 
poſing 56 perſons alive at this age, one will die every year till, 
in. 885 years, they will be all dead. The like will happen to 46 
49> n u pg for, A, piher ages, This 1.80 


nuing 


at 


* 


(s ] 
nuing together only 132 years. But the expeZ7ation 
of two equal joint, lives being (according to the ſame 


hypotheſis) always a third of the common complement, - 


it is in this caſe 15 years. It is neceſſary, therefore, 
to obſerve; that there is another ſenſe of this phraſe 
which ought to be carefully diſtinguiſhed from that 
now mentioned. It may ſignify The mean conti- 
« nuance of any given Angle, joint, or ſurviving lives, 
te according to any given table of obſervations :” that 
is, .the number of years which, taking them one with 
another, they actually enjoy, and may be conſidered 
as ſure of enjoying, thoſe who live or ſurvive beyond 
that period, enjoying as much more time in proportion 
to their number, as thoſe who fall ſhort of it enjoy 
tefs, Thus, Suppoſing 46 perſons alive, all 40; years 
of age, and that, according to Mr, De Moiyre's H- 


pothefis, one will die every year till they are all dead 
in 46 years, half 46 or 23 will be their eæpectation of 


life: that is; The number of years enjoyed by them 
all will be juſt the ſame as if every one of them had 
lived 23 years, and then died; fo that, ſuppoſing no 
intereſt of money, there would be no difference in va- 
lue between. annuities. payable for life to every ſingle 
perſon in ſuch a ſet, and equal annuities payable to 
another equal ſet of perſons of the fame common 
age, ſuppoſed to be all ſure of living juſt 23 years and 
no more. 118 | 


excellent hypotheſis. It eaſes exceedingly the labour of calcu- 
lating the values of lives, It is remarkably agreeable to Dr, 
Halley's Table of Obſervations ; and, as far as it implies an 
equal decrement of life, is, in a great meaſure, confirmed by 


1 In 


bother Tables. 


» 
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_ 85 Be 1 
= In like manner; the third of 46 years, or 15 years 
and 4 months, is the expeFatror of two joint lives 
_— both 40; and this is alſo the expectation of the ſur- 
= Wiler. That is; ſuppoſing a ſet of matriages be- 


= tween. perſons all 40, they will, one with another, 
_—= - Hft juſt this time, and the ſurvivors will laſt the 
= | fame time; and annuities payable during the conti- 


nuance of ſuch marriages would, ſuppoſing no inter- 
eſt of money, be of exactiy the ſame value with an- 
nuities to begin at the extinction of ſuch ' marriages, 
and to be paid, during life, to the ſurvivors. In 
adding together the years which any great number of 
127 | ſuch marriages and their furvivorſhips have laſted, 
the ſums would be found to be equal. 


-Y One is naturally led to underſtand the expeiFation of 

1 life in the firſt of the ſenſes now explained, when, by 
= | Mr. Simpſon and Mr. De Moivre, it is called, the num - 
1 $ ber of years which, apon an equality of chance, a perſon 
= may expe to enjoy; ot, the time which à perſon Y 
= | given age ma " expet# to continue in being; and, 
42 | in the lat nor ul it is called, be fare of life due 
1 ro pern *. But, as in reality it is always uſed in 
3 the laſt of theſe ſenſes, the former language ſhould 
_ not be applicd to it: and it is in this laft ſenfe that it 


comcides with the /ums of the preſent probabilities that 
any given ſingle or joint lives ſhall attain to the end 
of the 1ſt, ad, 3d, &c. moments from this time to the 
end of their poſſible exiſtence; or, in the caſe of 
ſut vivorſhips, with the ſum of the probabilities that 
* See Mr. De"Moivre or Amivities, p. 65, Nc. 4th. edition, 
and Mr. Simpſon's Select Exerciſes, p. 255, 273. PHE 
2 ere 
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there ſhall be a ſurvivor at the end of Ihe 11; 2d, 


2d, &c. moments, from this time to the end of the 
poſſible exiſtence of ſurvivorſhip. This coincidence 
every one converſant in theſe ſubjects muſt ſee, upon 
refleQing, that both theſe ſenſes give the true preſent 
value of a liſe- annuity ſecured by land, without 
intereſt of money® © * 


* The ſum of the probabilities that any given lives will attain 
to the end of the 1ſt, 2d, 3d, &c. years from the preſent time to 
the utmoſt extremity of lite (for inſtance, 45. + 44 + 43, &c, 
to 2 = 224 for lives of 40, by the hypothe/is) may be called 
their expeclation, or the number of payments due to them, as 
yearly annuitants. The ſum of the robabilities that they will at- 
| tain to the end of the 1ſt, ad, 3d, &c. half years (or, in the par- 
ticular ' caſe ſpeciſied, 23 + 22 + 32 + $3; Kc. = 92 
years, or 224 years} is their expectation as half” yearly annuitants. 
And the ſums juſt mentioned of the probabilities of their attain- 
ing to the end of the 1ſt, ad, 3d, &c. moments (equal in the ſame 
particular caſe to 23 years). is properly their expeHation of life, 
or their expeFation as annuitants ſecured by land. | 

Mr. De Moivre has concealed the onſtrations of the 
rules he has given for finding theſe expeAations of life, and only 
intimated, in general, that he diſcovered them by a calculation 
deduced from the method of fluxions, p. 66, of his Treati/e on 
Annuities. It will, perhaps, be agreeable to ſome to ſee how 
eaſily they are deduced in this method upon the hypotheſis of an 


equal decrement of life, 
Let & ſtand for a moment of time and » the complement of any 


aſſigned life. Then , _—_— —.— &c. will be the preſent 


probabilities of its continuing to the end of the xt, 2d, 3d, &c. 
moments z and the probability of its continuing to the end 


of x time, —= x# will therefore be the fluxion of the ſum of 


the probabilities, or of an area repreſenting this ſum, whoſe 
| This 


ws. 
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This period in Jontlives, I have obſerved, is never 


5 2) 


ordinate are >, and cin. The. gurt of this expreſion, 


"2 43 


Mfr = lhe dim lf fr the dne, #3 and this, when x=n, 
e and gives the anpectation of the affigned life, or the 
ſum of all the probabilities juſt mentioned for its whole poſſible 


d duration. —In like manner: Since — is the Prone that 


two paul joint foes will continue x time . X * will be the 


| Js of th ſum of the probabilities © The - fluent is 
| . which when 10 — the expectation of two 


Ras” | 
equal j joint lives,——Again : Since e — is the proba- 
bility that there wil be 5 N of On equal joint lives at the 
end of x time, — * x4 will be the fluxion of the ſum of 


2 ; 
the probabilities z and the fluent, or _ = is ( when n) 
2 , or the expectation of 8 between two equal lives, 
which therefore appears to be equal to the erpectation of their 
joint continuance. The n of two wnequal joint lives 


found i in the ſame way Is —— m being the complement of 


the oldeft life, and n the cmplenent of the = Da The whole. 
expectation of un 1 — — — + = The expeAation 


of furvivorſhip on the part. of the att is, 75 ; and the ex- 
* 


pectation on r part of the youngeſt is, — —_ —_ = + =, It_is 


_ eaſy to apply this inveſtigation to any n of joint lives, and 
to all caſes of ſurvivorſhip. 

I have above endeavoured to ſhew diſtinctly how the expeZa-, 
tions of ſingle lives may be found, agreeably to any Table of Ob- 
ſervations, without having recourſe to any principles, except ſuch 
a8 are plain and common. 
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[9] 
the fame with the period which they have an equal 
chance of enjoying; and in ſingle lives, I have ob- 
ſerved, they are the ſame only on the ſuppoſition of 
an uniform decreaſe in the probabilities of life, If 
this decreaſe, inſtead of being always uniform, is a- 
celerated in the laſt ſtages of life, the former period, 
in ſingle lives, will be 4% than the latter; if retarded, 
it will be greater. | 
It is neceflary to add, that the number expreſſing 
the former period, multiplied by the number of 
ſingle or joint lives. whoſe expectation it is added 
annually to a ſociety or town, gives the whole num- 
ber living together, to which ſuch an annual addition 
would in time grow. Thus; ſince 19, or the third 
of 57, is the expeftation of two joint lives whoſe 
common age is 29, or common complement $7, 
twenty marriages every year between perſons of this 
age would, in 57 years, grow to 20 times 19, or 380 
marriages always exiſting together. The number of 
ſurvivors allo arifing from theſe marriages, and always 
living together, would, in twice 57 years, increaſe to 
the ſame number. And, fince the expefation of a 
ſingle life is always half its complement, in 57 yeats 
likewiſe 20 ſingle perſons aged 29, added annually to 
a town, would increaſe to 20 times 28.5 or 5703 
and when arrived at this number, the deaths every 
year will juſt equal the acceſſions, and no further in- 
creaſe be poſſible. | 
It appears from hence, that the particular propor- 
tion that becomes extin every year, out of the whole 
number conſtantly exiſting together of ſingle or 


joint lives, muſt, wherever this number undergoes no 
B variation, 


OY 
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variation, be exactly the ſame with. the expeBation 
of thoſe lives at the time when their exiſtence com- 
menced. Thus; was it found that a iꝙth part of 
all the marriages among any body of men, whoſe 
numbers do not vary, are diſſolved every year by the 
deaths of either the huſband or wife, it would ap- 
that 19 was, at the time they were contracted, 
the expectation of theſe marriages. In like manner; 
was it found in a ſociety, limited to a fixed number 
of members, that a 28th part dies annually out 
of the whole number of members, it would appear 
that 28 was their common expectation of life at the 
time they entered. So likewiſe; were it found in 
any town or diſtrict, where the number of births and 
burials are equal, that a 2oth or zoth part of the in- 
habitants die annually, it would appear that 20 or 
30 was the expectation of a child juſt born in that 
town or diſtrict. Theſe expectations, therefore, for 
all Angle lives, are eaſily found by a Table of Obſerva- 
tions, ſhewing the number that, die annually at all 
ages, out of a given number alive at thoſe ages; 
and the general rule for this purpoſe is . to divide 
« the ſum of all the living in the Table at. the age 
e whoſe expectation is required, and at all 8 
«: apes, by the ſum of all that die annually at 
« that age, and above it; or, which is the ſame, by 
e the number in the Table of the living at that age ; 
« and half ſubtracted from the quotient will be the 
te required expectation.” Thus, in Dr. Halley's 
Table, the ſum of all the living at 20 and upwards 
is 20,724, The number living at that age is 598 ; 


ng the former moe divided by the latter, and 
half 


| [n | 
half unity“ ſubtracted from the quotient, gives 34.15 
for the expectation of 20. The expectation of the 
ſame life by Mr. Simpſon's Table, formed from the 
bills of mortality of London, is 28.9. 


Theſe obſervations bring me to the principal 
point which I have had all along in view. They 
ſuggeſt to us an eaſy method of finding the number 
of inhabitants in a place from a Table of Obſervations, 
or the bills of mortality for that place, ſuppoſing the 
yearly births and burials equal. Find by the 
« Table, in the way juſt deſcribed, the expectation 
« of an infant juſt born, and this, multiplied by the 
«© number of yearly births, will be the number of 
inhabitants.“ At Breſſaw, according to Dr. Hal- 
ley's Table f, though half die under 16, and there- 
fore an infant juſt born has an equal chance of livin 
only 16 years, yet his expectation, found by the rule 
1 have given, is near 28 years; and this, multiplied 
by * the number born annually, gives 34,664, 


* This ſubtraction *s neceſſary, becauſe the diviſor ought to 
be made as much greater than the number dying annually given 
in the Table, as the expectation, with 4 unity added, is 
greater than the een, on account of the number that will 
die, in the courfe of the year, out of thoſe who are continually 
added, in order to preſerve the number of the living the ſame. 

In other words: If we conceive the recruit neceſſary to ſupply 
the waſte of every year to be made always at the end of the 
year, the dividend ought to be the medium between the numbers 
living at the beginning and the end of the year; that is, it ought 
to be taken les than the ſum of the living in the Table at and 
above the given age, by half the number that die in the year; the 
effect of which diminution will be the ſame with the ſubtractian 1 
have directed, | | | 

+ Vid. Lowthorp's Abridgment of the Philoſophical Tranſac- 
tions, vol. III. p. 669. 

8 the 
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the number of inhabitants. In like manner; it ap- 
pears from Mr. Simpſon's Table, that, though an in- 
fant juſt born in London has not an equal chance of 
| living 3 years, his expefation is 20 years; and this 
number, multiplied by the yearly births, would give 
the number of inhabitants in London, were the 
births and burials equal. The medium of the yearly 
births, for the laſt 10 years, has been 15,710. This 
number, multiplied by 20, is 314, 200; which is the 
number of inhabitants that there would be in Lon- 
don, according to the bills, were the yearly burials 
no more than equal to the births : that is, were it to- 
ſupport itſelf in its. number of inhabitants without 
any ſupply from the country. But for the laſt 10 
years, the burials have, at an average, been 22,956, 
and exceeded the chriſtenings 7,246. This is, there- 
fore, at preſent, the yearly addition of people to Lon- 
don from other parts of the kingdom, by whom it is 
kept up. Suppoſe them to be all, one with another, 
perſons who have, when they remove to London, an- 
expectation of life equal to 30 years. That is; ſup- 
- poſe them to be all of the age of 18 or 20, a ſuppo- 
ſition certainly far beyond the truth. From hence 
will ariſe, according to what has been before ob- 
ſerved, an addition of 30 multiplied by 7,246, that 
is 217,380 inhabitants. This number, added to the 
former, makes 531,580; and this, I think, at moſt,. 
would be the number of inhabitants in London were- 
the bills perfect. But it is certain that they give the 
number of births and burials too little. There are 
many burying- places that are never brought into the 
bills. Many alſo emigrate to the navy and army 
and country; and theſe ought to be added to the 
f number 
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number of deaths. What the deficiencies ariſing 
from hence are, cannot be determined. Suppoſe them 
equivalent to 6000 every year in the births, and 6000 
in the burials. This would make an addition of 20 
times 6000 or 120,000 to the laſt number, and the 
whole number of inhabitants would be 651,580. 
If the burials are deficient only two thirds of this 
number, or 4000, and the births the whole of it; 
20 multiplied by 6000, muſt be added to 314,290 
on account of the defects in the births: and, ſince 
the exceſs of the burials above the births will then 
be only 5,246; 3o multiplied by 5,246 or 1 57, 380, 
will be the number to be added on this account ; 
and the ſum, or number of inhabitants, will be 
591,580. But if, on the contrary, the burials are 
deficient 6000, and the births only 4000 ; 80,000 
muſt be added to 314,290, on account of the defi- 
ciencies in the births; and 30 multiplied by 9, 246, 
on account of the exceſs of the burials above the 
births, and the whole number of inhabitants will be 

671,580. a 
Every ſuppoſition in theſe calculations ſeems to 
me too high. Emgrants from London are, in par- 
ticular, allowed the ſame expectation of continuance in 
London with. thoſe who are born in it, or who come 
to it in the firmeſt part of life, and never afterwards 
leave it; whereas it is not credible that the former 
expefation ſhould be fo much as half the latter. 
But I have a further reaſon for thinking that this 
calculation gives too high numbers, which has with 
me irreſiſtible weight. It has been ſeen that the 
number of inhabitants comes out leſs on the ſuppo- 
ſition, that the defects in the chriſtenings are greater 
| than 
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J 
than thoſe in the burials. Now it ſeems evident 
that this is really the caſe ; and, as it is a fact not at- 


tended to, I will here endeavour. to explain diſtinctly 


the reaſon which proves it. 


The proportion of the number of births in Lon- 
don, to the number who live to be 10 years of age, 
is, by the bills, 16 to 5. Any one may find this to 
be true, by ſubtracting the annual medium of thoſe 
who have died under 10, for ſome years paſt, from 
the annual medium of births for the lame number of 
years, Now, tho', without doubt, London is very 


_ fatal to children, yet it is incredible that it ſhould be fo 


fatal as this implies. The illi, therefore, very proba- 
bly, give the number of thoſe who die under 10 too 
great in proportion to the number of births; and 
there can be-no other cauſe of this, than a greater 
deficiency in the births than in the burials, Were 
the deficiencies in both equal, that is, were the bu- 
rials, in proportion to their number, guſt as.deficient 
as the births are in proportion to '/h&r number, the 
ptoportion of thoſe who reach 10 years of age to the 
number born would be right in the 4:/{, let the defi- 
ciencies themſelves be ever ſo conſiderable. On the 
contrary, were the deficiencies in the burials greater 
than in the births, this proportion would be given too 
great; and it is only when the former are leaſt that 
this proportion can be given too little Thus; let 
the number of annual burials be 23,000 ; of births 
15,700; and the number dying annually under 10, 
19,800, Then 4,900 will reach 10 of 15,700 born 
annually; that is, 5 out of 16. Were there no 
deficiencies, in the burzals, and were it fact that only 
half die under 10, it would follow, that there was an 

| annual 
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annual deficiency equal to 4,900 ſubtracted from 
10,8c0, or 5,900 in the births. Were the births a 
third part too little, and the &#rzals alſo a third part 
too little, the true number of births, burials, and of 
chilaren dying under 10, would be 20,933 39,666, 
and 14, 400; and, therefore, the number that would 
live to 10 years of age would be 6, 533 out of 20,93 3, 
or 5 of 16. as before Were the births a third 
part, and the burials ſo much as two-fifths wrong, 
the number of biribs, burials, and children dying un- 
der 10 would be 20, 933 32, 200 and 15, 1203 
and, therefore, the number that would live to 10 
would be 5, 8 13 out of 20,933, or 5 out of 18 
Were the births a zd part wrong, and the burials but 
a 6th, the foregoing numbers would be 20,933 
26,833 12,600; and, therefore, the number. 
that would live to 10 would be 8,333 out of, 
20,933, or 5 out of 12.56: and this proportion 
ſeems, as low- as is conſiſtent with any degree of. 
probability. It is ſomewhat leſs than the propor- 
tion in Mr. Simpſon's Table of London Obſerva- 
tons, and near one half leſs than the proportion. 
in the Table of Obſervations for Breſlaw, where it 
appears that above 9 of 16 live to be 10, and that 
one half live to be 16. The deficiencies, therefore, in 
the births cannot be much leis than double thoſe in. 
the burials *; and the leaſt. numbers I. have given. 


* One obvious reaſon of this fact is, that none of the births 
among 7ews, Quakers, Papiſts, and the three denominations of 
Diſſenters are included in the bills, whereas many of their burials 
are. It is further to be attended to, that the abortive and ſtill- 
born, amounting to about 600 annually, are included in the 
burials, but never in the births. If we add theſe to the chriſten- 


muſt; 
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muſt, probably, be neareſt to the true number of inha- 


bitants. However, ſhould any one, after all, think 


that it is not improbable that only 5 of 16 ſhould 


live in London to be 10 years of age, or that above 


two thirds die under this age, the conſequence of ad- 
mitting this will ſtil be, that the foregoing calcula- 
tion has been carried too high. For it will from 
hence follow, that the expectation of a child juſt 
born in London cannot be ſo much as I have taken 
it. This expe#ation is 20, on the ſuppoſition that 
half die under 3 years of age, and that 5 of 
16 live to be 29 years of age, agreeably to Mr. Simp- 
fon's Table. But if it is indeed true, that ha/f die 
under 2 years of age, and 5 of 16 under 10, 
agreeably to the 5://s, this expeRation muſt be leſs 
than 20, and all the numbers before given will be 
conſiderably reduced. A 

Upon the whole: I am forced to conclude from 
theſe obſervations, that the ſecond number 1 have gi- 
ven, or 651,580, though ſhort of the number bf in- 


habitants commonly ſuppoſed in London, is, very 


probably, ' greater, but cannot be much %%, than the 
true number. Indeed, it is in general evident, that 
in caſes of this kind numbers are very much over- 
rated. The ingenious Dr. Brakenridge *, 14 years 
ago, when the bills were lower than they are 
now, from the number of houſes, and allowing 
ſix to a houſe, made the number of inhabitants 
751,800, But his method of determining the num- 


ings, preſerving the burials the ſame, the proportion of the 
born, according to the bills, who have reached ten for the laſt ſix- 
1cen years, will be very nearly one third inſtead of five foxteenths. 


ber 


* Viq. Phil. TranſaR. vol. XLVIII. 
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ber of houſes is too precarious ; and, beſides, fix to a 
houſe is, probably“, too large an allowance, Many 
families now have two houſes to live in. The ma- 
giſtrates of Norwich, in 1752, took an exact account 
of both the number of houſes and individuals in that 
city. + The number of houſes was 7,139, and of 


* If this is true, Dr. Brakenridge has alſo over-rated the 
number of people in England. The number of houſes rated to 
the window tax he had, he ſays, been certainly informed was 
690,000. The number of cottages not rated was not, he adds, 
accurately known; but from the accounts given in it appeared, 
that they could not amount to above 200,000 ; and, allowin 
6 to a houſe, this would make the number of people in Englan 
5. 3705000. But if 5 to a houſe ſhould be a juſter allowance, 
che number will be 4,4 5, ooo. The number of people in Scots 
land he reckons. 1,500,000, and in Ireland , ooo, oco.— dee a 
Letter to George Lewis Scott, Eſq; Phil. Tranſact. vol. XLIX, 
p. 27775 1756. ; | | 

+ Vid. Gentleman's Magazine for 1752, and Dr. Short's 
ö r hiftory of the increaſe of mankind, p. 38. In page 

of this laſt work the author ſays, that, in order to be. fully ſa- 
tisfied about the number of perſons to be allowed to a family, 
he procured the true number of families and individuals in 14 
market towns, ſome of them confiderable for trade and 
touſneſs ; and that in them were 20,371 families, and 97,611 
individuals, or but little more than to a family. He adds, 
that, in order to find the difference in this reſpe&t between 
towns of trade and country pariſhes, he procured from divers 
parts of the kingdom the exact number of families and indivi- 
duals in 65 cou pariſhes, The number of ſanilies _— 
17,208 ; eee 6, 84; or nat quite 44 to a family. —In 
2 have ju een! to, in the eh ety "a1 24 
there is an account of the number of houſes and inhabitants in Ox- 
ford exclufive of the colleges, and in Wolverhampton, Coventry, 
and Birmingham, for 1750. The number of perſons to a houſe 
was, by this account, 4+ in the two former towns, and 5+ 


in the two latter. It ſeems, therefere, to appear that 5 perſons 
to a houſe is an allowance large enough for London, and too large 
for England in general, N 

a ; S | indivi- 


- 


[x8 -]: | 
individuals 36,169, which gives nearly 5 to a houſe. 
Another method which Dr. Brakenridge 
took to determine the number of inhabitants in Lon- 
don was from the annual number of burials, adding 
2000 to the bills for omiſſions, and ſuppoſing a 3oth 
part to die every year. In order to prove this to be a 
moderate ſuppoſition he obſerves that, according to 
Dr. Halley's Obſervations, a 34th part die every year 
at Breſlaw. But this obſervation was made too inad- 
vertently. The number of annual burials there, ac- 
cording to Dr. Halley's account, was 1174, and the 
number of inhabitants, as deduced by him from his 
Table, was 34,000, and therefore a 29th part died 
every year. Beſides; any one may find, that in 
reality the Table is conſtructed on the ſuppoſition, 
that the whole number born, or 1238, die every 
year; from whence it will follow that a 28th part 
died every year. Dr. Brakenridge, therefore, had 
he attended to this, would have ſtated a 24th part as 
the proportion that dies in London every year, and 
this would have taken off 1 5, ooo from the number 
he has given. But even this muſt be leſs than 
the juſt proportion. For let three fourths of all 

who either die in London or migrate from it, be 
ſuch as have been born in London; and let 
the reſt be perſons who have removed to Lon- 
don from the country or from foreign nations. 


Cre ſhould be taken, in conſidering Dr. Halley 's Table, not 
to take the firſt number in it, or 1000, for ſo many juſt born. 
1238, he tells us, was the annual medium of births, and 1000 is 
the number he ſuppoſes all wy at one es and under. It was 


inattention to this that led Dr. 


ge to his miſtake, 
The 
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The expeftation of the former, it has been ſhewn, 
cannot exceed 20 years, and 30 years have been al- 
lowed to the latter. One with another, then, they 
will have an expectation of 224 years. That is, one 
of 22 will die every year. And, conſequently, 


* The whole number of inhabitants in Rome, in the year 
1761, was 157,452; of whom 90, 239 were males, and 67 213 
females. And the annual medium of births, for 3 years from 
1759 to 1761, was 5,167, and of burials 7,153. According to 
this account, therefore, a 22d part of the inhabitants die in 
Rome every year. See Dr. Short's Comparative Hi/lory of the 
increaſe and decreaſe of mankind in England and ſeveral countries 
abroad, p. 59, bo——In Berlin, as the ſame author relates, 
p. 69, in fix years, from 1734 to 1740, the annual medium of 

| births was 3,504, of burials 3,639, and the number of inha- 
bitants was 68,197 ; males 32,990, and females 35,207. 'A 
19th part, therefore, of the inhabitants of Berlin are buried every 
year, As numbers taken by aCtual ſurvey are generally too 
little, ſuppoſe, in the preſent inſtance, an error committed in 
reckoning the number of inhabitants, equal to a 1oth of the 
whole number, or to the whole number of children under 83 
and ſuppoſe likewiſe no omiſſions in the burials. The a. 
quence will be, that about 1 in 21 are buried at Berlin every 

year. ——At Dublin, in the year 1695, the number of inhabit- 
ants was found, by an exact ſurvey, to be 40,508 (ſee Philoſ. 
Tranſa&tions, Ne 261). I find no account of the annual 
burials juſt at that time; but from 1661 to 1681, the medium 
had been 1613; and from 1715 to 1728 it was 2123. There 
can, therefore, be no material error in ſuppoſing that in 1695 it 
was 1800; and this makes 1 in 22 to die annually.——In 1745 
the number of families in the ſame city appeared, by an exact 

account laid before the Lord Mayor, to be 9,214. It is pro- 
bable, this number of families did not conſiſt of more than 
$0,0Co individuals. Suppoſe them, however, 55,0co ; and, as at 
this time the medium of annual burials appears to have been 2, 360, 
1 in 23 died annually: ſee Dr. Short's Comparative Hiſtory, 
p- 15, and New Obſervations, p. 228. I know not how 
far theſe facts may be-depended on. If they come at all near the 
truth, they demonſtrate that I have been very moderate in making 


C 2 ſuppoſing 
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ſuppoſing the annual recruit from the country to be 
7000, the number of births 3 times 7000 or 21,000, 
and the burials and migrations 28,000 (which ſeem to 
be all high ſuppoſitions), the number of inhabitants 


will be 227 multiplied by 28,000, or 630,000. 


I will juſt mention here one other inſtance of ex- 
r on the preſent ſubject. 
Mr. Corbyn Morris, in his Obfervations on the bl 


only 1 in n 224, including emigrants, to die in l annually. 
u 1631 the number of people in the city and liberties of 
London was taken, by oider of the Privy Council, and found to 
be 130,17 8—This account was taken five years after a. 
plague that had ſwept off near a quarter of the inhabitants; and 
when, therefore, the town being full of recruits in the vigour of 
life, the medium of annual burials muſt have been lower than 
uſual, and the births higher. Could, therefore, the medium of 
annual burials at that time, within the walls and in the 16 pa- 
riſhes without the walls, be ſettled, excluſive of thoſe who died 
in ſuch parts of the 16 pariſhes without the walls, as are not in 
the liberties, the proportion dying annually obtained from hence 
might be depended on, as rather leſs than the common and juſt 
proportion. But this medium cannot be diſcovered with any 
accuracy. Graunt eſtimates that two thirds of theſe 16 pariſhes 
are within the kberties ; and, if this is right, the medium of an - 
nual burials in the city and "Iiberties in 1031, was 5, 500, and 1 
in 234 died annually ; or, making a imall allowance for defi- 
ciencies in the bills, 1 in 22. r. Maitland, in his Hiſtory 
of London, vol, IL p. 744, by a laborious, but too unſatisfactory, 
1 reduces this proportion to 1 in 2443 and on the 
. that this is the true proportion dying annually, af 
and. that the deficiencies in the burials 
amount to 3,038 4 prone he determines that the.number of in- 
habitants within the bills was 7 25.903 in the year 1737. 
The number of burials not brought to account in the bills ; 10% 
y, now much greater than either Dr. Brakenridge or Mr. 
itland ſuppoſe it. 1 have teckoned it ſo high as ray of in arder- 
to include emigrants, and „* ſure of not falling be- 
low the truth, _— $$ | 


growth 
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growth and preſent fate of the city of Landes, | 14-1 
liſhed in 1751, ſuppoſes that no more than a | 
part of the inhabitants of London, who are above 20, 
die every year, and from hence he determines that 
the number of inhabitants was near a million. In 
this ſuppoſition there was an error of at leaſt one half. 
According to Dr. Halley's Table, it has been ſhewn, 
that a 34th part of all at 20 and upwards, die every 
year at'Breſlaw, In London, a 29th part, OY 
to Mr. Simpſon's Table, and alſo according to al 
other Tables of London Obſervations. And in Scor- 
land it has been found for many years, that of 
974 miniſters and profeſſors whoſe ages are 27 and 
upwards, a 43d part have died every year. Had, 
therefore, Mr. Morris ſtated a zoth part of all above 
20 as dying annually in London, he would have 
gone beyond the truth, and his concluſion would 
have been 400,000 leſs than it is | 
Dr. Brakenridge obſerved, that the number of in- 
habicants, at the time he calculated, was 127,000 
leſs than it had been. The bills have lately ad- 
vanced, but ſtill they are much below what they 
were from 1717 to 1743. The medium of the an- 
nual births,-for 20 years, from 1716 to 1736, was 
18,000, and of burials 26, 529; ur by calculating 
from hence on all the ſame ſuppoſitions with thoſe 
which made 651,580 to be the preſent number of 
inhabitants in Lenden, it will be found that the 
number then was 735,840, or 84,260 ter than 
the number at preſent. London, therefore, for the 
laſt 30 years, has been decreaſing ; and though now 
it is increaſing again, yet there is reaſon to think 
that the additions lately made to the number of 
buildings 
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buildings round it, are owing, in a great meaſure, 
to the increaſe of luxury, nec: the inhabitants re- 
quiring more room to live upon. 

It ſhould be remembered, that the number of 1 
bitants! in London is now ſo much leſs as I have made 
it, than it was 40 years ago, on the ſuppoſition that the 

oportion of the omiſſions in the births to thoſe in the 
— was the ſame then that it is now. But it 
appears that this is not the fact. From 1728, the 
year when the ages of the dead was firſt given in 
the hill, to 1742, near five- ſixths of | thofe who 
were born died under 10, according, to the 410. 
From 1742 to. 1752 three quarters; and ever ſinee 
1752 this propergn has ſtood nearly as it is now. 
or at ſome what more than two-thirds. The omiſ-: 
fions in the Arthe, therefore, compared with thoſe 
bes 1 burials were greater formerly; and this muſt 
Ke 0 the difference between the number of inhabit- 
ants - now and formerly leſs confiderable than it may 
ſeem to be from the face, of the bills. One reaſon' 
why the proportion of the amounts of, the, S and 
burials in the bills comes ne than it did 0 


Ky The medium of A in.the 97 iba wine 
walls was, | 
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Ftem 1758 to 5083 - DAE WE | > Fare 
This account proves, that beg. ſince 1655, London has 
doubled its inhabitants, yet, within the walls, they have de- 
cteaſed; and ſo rapidly for the laſt 30 years as to be now re- 
duced to one half. The like” may be obſerved, of the 17 pa- 
riſhes\ immediately without the walls! Since 1730 ths © pa- 
tiſhes haue been-decreakng ſo faſt, that the anuual burials in 
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the true proportion, may, perhaps, be that the num- 
ber of Diſſenters is cballerabiy leſſened. The 
Foundling Hoſpital alſo may have contributed a little 
to this event, by leſſening the number given in the 
bills as having died under 10, without taking off any 
from the birtbs; for all that die in this hoſpital are 
buried at Pancraſi church, which is not within the 
bills. See the preface to a collection of the yearly 
bills of mortality from 1657 to 1758 incluſive, p. 15. 
I will add, that it is probable that London is now 
become leſs fatal 'to children than it was; and that 
this is a further circumſtance which muſt reduce the 
difference IJ have mentioned; and which is likewiſe 
neceſſary to be joined to the greater deficiencies in the 
births, in order to account for the very ſmall propor- 
tion of children who ſurvived 10 years of age, during 
the two firſt of the periods I have ſpecified. Since 17 52, 
London has been thrown more open. The cuſtom of 
keeping country-houſes, and of ſending children to be 
[nurſed in the country, has prevailed more. But, 
particularly, the deſtructive uſe of ſpirituous liquors 
among the poor has been checked, rfl ra 


I have ſhewn that in London, even in its preſent 


them have ſunk from $8,672 to $432, and are now lower than 
they were before the year 1660. Ia Weſtminſter, on the con- 
i and the 23 out-pariſhes in Middleſex and Surrey, the an- 
nual burials have, ſince 1660, advanced from about 4000 to 
16,000. ——Theſe facts proye that the inhabitants of Lon- 
don are now much leſs crowded together than they were. It 
appears, in particular, that within the walls the inhabitants take 
as much room to live upon as double their number did formerly. 
le very ſame concluſions may be drawn from an examina- 
tion of the chriftenings. 


ſtate, 
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Nate, and according to the moſt moderate 
tion, half the number born die under three? years of 

and I have obſerved that at Breflaw half 1; live to 
_ At Edinburgh, if I may judge from ſuch 
of its bills as I have ſeen, almoſt as great a propor- 
tion of children die as even in London. But it 
appears from Graunt's * accurate account of the births, 
weddings, and burials in three country pariſhes for 90 
rs; and alſo, with abundant evidence, from 
Yr. Short's collection of obſervations in his Com- 


parati ve Hiftory, and his treatiſe entitled, New Ob. 
ſervations on Town and Country Bills of Meh +3 


that in country villages and pariſhes, the major 

live to mature age, and even to marry, 80 
great is the difference, e eral to — — 
living in great towns an e country. But no- 
Go can place this obſervation in a —_ ſtriking 
light than the curious account given by Dr, Thomas 
en and ee in the Philolophca Tranſ- 


. She Natural. and Pic! Orton the Bil of Moria 
lity, by Captain John Graunt, F. R. 
1 The public is much obliged to t is author for the pains be 
. taken in collecting obſervations on the mortality and increaſe 
of mankind, in different countries and ſituations. In his New 


Obſervations, p. 309, he mentions an ingenious pariſh clerk, in 
the country, who, by a particular account which he took, found 


chat of 374, who had been baptized in his pariſh in one year, 


80, or-nearly'z quarter, part, died under four years of age. 
Forty-ſix died the fiſt year; thirteen the ſecond; ſixteen 
the third; and five the Rs, After four, life grows more 
ſtable, and at ten acquires its greateſt ſtability ; and in this caſe 
it cannot be reckoned that above a 10th, or, at moſt, an $th 
_ than the 6 that died under ſour, would die under 
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actions (vol. Lyn. p. 461), of the increaſe and 
mortality of the inhabitants of the iſland of Madeira. 
In this iſland, it ſeems, the weddings have been 
to the births, for 8 years, from 1759 to 1766, as 10 
to 46.8 ; and to the burials as 10 to 27.5. Double 
theſe proportions, therefore, or the proportion of 20 
to 46.8, and of 20 to 27.5 are the proportions of the 
number marrying eie to the number born and 
the number dying. Let 1 marriage in 10 be a 
2d or 3d marriage on the ſide of either the man or 
the woman ; and 10 marriages will imply 19 indi- 
viduals who have grown up to maturity, and lived to 
marry once or oftener; and the proportion of the 
number marrying annually the firſt time, to the num- 
ber dying'annually, will be 19 to 27.5,. or near 3 to 
4. It may ſeem to follow from hence, that in this 
iſland near three-fourths of thoſe who die have been 
married, and, conſequently, that not many more than 
a quarter of the inhabitants die i in childhood and celi- 
bacy; and this would be a juſt concluſion were there 
no increaſe, ot had the births and burials been equal. 
But it muſt be remembered, that the general effect of 
an increaſe, while it is 4 on in a country, is to 
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render. the progortion, 0 


455 than the oe p ortion mar -ying out of any 
| „This proportion generally lies 
en the other two proportions, but always neareſt 
to the firſt *; and, in the preſent caſe, it is ſufficiently 
evident that it cannot be much leſs than two-thirds. 


1 a ©3 


lu Sou where there is no-inereaſe or decreaſe of the 
inhabitants, and where alſo life, in its firſt periods, is ſo ſtable, 
120 | 
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In this caſe, a more rapid increa |. te 
exceſs of the births above the burials ; but at the ſame time they 
will keep nearer. to quadruple the weddings, than if the latter 
- cauſe only had operated, and produced the ſame increaſe. —I 


CO 4 


L 26 


In London, then, half die under three years of 


age, and in Madeira about *wo-thirds of all who are 


; | n | 
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and marriage ſo much encouraged, as that half all who are born 


live to be married, the annual births and burials muſt be equal, 
and alſo gugdruple the number of weddings, after allowing for 
ad and gd marriages. Suppoſe in theſe circumſtances (every 


thing elſe remaining the ſame) the probatilities of life, during its 
firſt ſtages, to be improved, In this caſe, more than half the 
born will live to be married; and an increaſe will take place. 


"The births will exceed the burials, and both fall below quadruple 
the weddings ; or, which is the ſame, below denble the number 
annually married. Suppoſe next (the probabilities of life and the 


encouragemont to marriage remaining the ſame) the prolifickneſs only 
of the marriages to be improved. In this. caſe it is plain, that an 
increaſe alſo will take place; but the annual births and burials, 
inſtead of being leſs, will now both riſe; above guadruple the 
weddings, and therefore the proportion of the born to that 


of the born who marry (being by ſuppoſition two to one) will 
ther 


leſs than the proportion of either the amtual births or the annual 
burials to the number marrying axzmially,——Suppoſe again (the 


encouragement to marriage remaining the ſame) that the probabi - 


ap {tray th: pure o7 of orga rnb 
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Thould be too minute and tedious, were I to explain theſe obſerva- 
tions at large, It follows from them, that, in every country or 
ſituation where, for a [courſe of years, the burials have been 


either equal to or lzſe than the birehs, and both under guadrup/e 
the martiages; and alſo that ; yhereyer-the) burials are 4% than 

quadruple the annual marriages, and at. the ſame time the births 
8) pn; there the "major part of all that are born live to marry. 
An 


the inſtance which I hat cbnſidered above, and which occa- 


79 the marriages, and at the ſame time the annual burials 
o much 4%, that the proportion that lives to marry of thoſe who 


are born can ſcatcely be much leſs than I have faid, or two- 
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born live to be married. Agreeably to this, it ap- 
pears alſo from the account I have referred to, that 
the expectlation of a child juſt born in Madeira is 
about 39 years, or near double the expectation of a 
child juſt born in London. For the numbes of inha- 
bitants was found, by a ſurvey made in the beginning 
of the year 1767, to be 64,614. The annual me- 
dium of burials had been, for eight years, 1293 ; of 
births 2201. The number of inhabitants, divided 
by the annual medium of burials, gives 49.89, or the 
expettation nearly of a child. juſt born, ſuppoſing the 
births had been 1293, and conſtantly equal to the 
burials, the number of inhabitants remaining the 
ſame. And the ſame number, divided by the annual 


I have ſhewn how the allowance is to be made for ad and 3d 
marriages ;. but it is not ſq conſiderable as to be of any particular 
conſequence ; and, defies, it is, in part, compenſated by the na- 
tural children which are included in the births, and which raiſe 
the proportion of; the births to the weddings higher than it ought 
to be, and therefore bring it nearer to the true proportion of the 
number born annualh, to thoſe who marry annually, after de- 
duQing thoſe who marry a 2d Or 3d time. Sth + 

In drawing concluſions from the proportion of annual births. 
and burials-in different ſituations, ſome: writers on the increaſe 
of mankind. haye not given due attention to the difference in 
theſe proportions ariſing from the different circumſtances of in- 
creaſe or decreaſe among a people. One inſtance of this I have 
nom mentioned; and one further inſtance of it is neceſſary to 
be. mentioned. The proportion of annual births to weddings, 


has been Fate as giving the true number of children derived 


from each marriage, taking all marriages 'one with another. 

But this is true only when, for many years, the births and bu- 

rials have kept nearly equal. Where there is an exceſs. of the 

births oecaſioning an increaſe, the proportion of annual births to 
weddings muſt be leſs than the proportion of children derived 

from each marriage; and the contrary muſt take place where 
there is a decreaſe, Eid 542 $55 
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medium of births, gives 29.3 5, an the expectation ot 
a child juſt born, ſuppoſing: the burials 2201, the 


number of births and of inhabitants remaining the 


ſame; and the true expeH#ation of life muſt be ſome- 
where noarithe. wean between ag. ü) and 29.350! 
Again v A Loud part of hs kara a 
it appears, his annually. In London, I have ſhewn,, - 
that above twice this proportion dies annually, . In 


ſmaller” towns a ſmaller proportion dies, and the 
births alſo come neater toithe burials. At Breſſaw, 


I have obſerved, that, by Dr. Halley's | Table, 
a 28th part dies annually; and the annual me- 
dium of births, for a complete century, from 


1633 to 1734, has been 1089; of burials 1256. 
* At Norwich, the annual medium of births;' dif. 


ſentets included, for four. years, from 1751 to 1754 


was 1150; of burials 12 14. And as the. number 

inhabitants was at that time 36, 169 (ſre pag. 4 

a zoth part of the inhabitants died annually. In ge- 
neral, there ſeems reaſon. to think that. 1 in towns, " 
ee for particular advantages of ſituation, trade, 
police, cleanlineſs,” and*opennets;' which Tome: towns 
md have), the exceſs of the bil abvye the births 

the annual deaths are mare, or. leſs, as. the towns 
or ſmaller- e 160 

ears ago, when it was ſtarcely ia ſourtix part of its 


| ſent at bull, the bits n eee 


2 the N oe rn yah, | VII. part — 
p. 46. Bae the five years on which: Dr. Halley; bas founded 


his Table, or from 1687 to 1 — Cs 
exceed the burials. a * 


5 91: 1 5 ' . But 


L 20. 

Rut in country pariſhes and; villages the births almoſt 
always exceed the burials; and I believe it ſeldom 
happens that ſo many as a zoth, or much more than a 
4oth-part of the inhabitants die annuallp*. In the 
four provinces of New England there is a very rapid 
increaſe: of the inhabitants: but, notwithſtanding! 
this, at Boſton, the capital, the inhabitants would 
decreaſe were there no ſupply from the country: for, 
if the account: I have ſeen is juſt, from 1731 to 
1762, the burials have all along exceeded the births q. 
So remarkably do towns, in conſequence of their un- 

favourableneſs to health, and the luxury which ge- 

nerally prevails in them, check the increaſe of 


* In 7 38 thete was an account taken of the number of fa- 
milies and inhabitants in the Pruflian dominlons. The number 
of inhabitants was! 444 38463. The medium of annual births, 
weddings,.and butials was nearly 84,000 ; 21, 000, and 55,481. 
Near a 40th R died every year. Vid. Dr. Short's 
Comparative Hiſtory, p. 8 and Abridgment of the Philoſophical 
Tranſattions, ibid. The proportion of weddings and burials 
ta the births ſhews that, im theſe countries, there was a quick'in+-, 
creaſe, notwithſtanding, the waſte in the cities.—In the year 
1733 a ſurvey was taken of the inhabitants of the pariſh of Lots i 

amerel in Devonſhire, and the number of men, women, and . 
children, was found to be © cat; WH — of the yer 
woete 122 the weddings uriais 62. No more, there- 
fore, than. the 544h-part of the inhabitants. died in the > LE 
In part of this year an epidemical fever prevailed in the pariſh. 
See Martyn's Abridgment of the Philof. Tranſaftions, vol. IX. 

. 325. — According. to. Graunt's account of a pariſh in 

hire, not reckoned, be ſays, remarkably healthful, a goth 
part of the inhabitants had died annually-for go years. Natural 
and Political Obſervations, &c. Chap. xii. | 3 2 

'+ See a particular account of the births and burials in this 

town from 1731 to 1752 in the Gentleman . Mugaxine for 1753, 


"IE Health- 


3 

Healchfulneſs and  Prolifickneſs | are, probably, 
cauſes' of increaſe ſeldom ſeparated. In conformity 
to this obſervation, it appears from comparing the 


births and weddings, in countries and towns where 
regiſters of them have been kept, that in the former, 
martiages, one with another, ſeldom produce leſs than 
four children each; generally between four and five, 
and ſometimes above five. But in towns ſeldom 
above four; generally between three nien and 


U 
We b en e g | | 


— 
* 


1 have bende heard the great ride} of als 

ple in London mentioned to prove its favourable- 
neſs to health and long life. But no obſervation cam 
be much more erconequs. There ought, in reality, 
to be more old people in London, in proportion. to 
the number of inhabitants, than in any ſmaller towyns, 
becauſe at leaſt one quarter of its inhabitants are 
perſons who come into it, from the country, in the 
— F 
proba attaining old a if t ad come 
into it in the weaknel of infancy. But, notwith- 
ſanding this advantage, there are much fewer per- 


ſons — [1 attain to great ages in London than in any 


other place where obſervations have been made. 
At Vienna, of e who = in the: four Neue: 


£1 07 OG Wirt. N i 


* ® Kier boe Ang is hat ee Gere? is for tn, 2 con- 
ng the accounts in Dr. Short's two books already uoted; 


and in * Abridgmont 2 the Philoſophical Tranſattions,, vol. VII. 
derin 


part iv. p. 46. In conſi theſe accounts, it ſhould not be” 
forgotten that allowances muſt be made for the different circum- 


ſtances of increaſe or decreaſe in a place, agreeably to the obſer- 
N eln of the note in page 19. 


1717; 


EW 


1717, 1718, 1724, 1725 *, log reached go 
that is, 48 in 10,000, But in London, for the 
laſt 30 years, only 35 of the ſame number have 


reached this age. At Breſlaw it appears, by Dr. 
Halley's Table, that 41 of 1238 born, or a 2 
part, live to be 80 years of age. -In the pariſh of 


_All-ſaints in Northampton +, an account has been 


kept for many years of the ages at which all die; 
and, I find, that of 1377, who died there in 13 
years, 59 have lived to be 80, or a 23d part. 
According to Mr. Kerſſeboom's Table of Obſerva- 
tions, publiſhed at the end of the laſt edition of Mr. De 
Moivre's Treatiſe on the Doctrine of Chances, a 14th 
part of all that are born live to be 80; and, had we any 
obſervations in country pariſhes, this, probably, would 
not appear. to be too high a proportion 1. But in 
London, for the laſt 30 years, only 25 of every 1000 


Vid. Abridgment of the Philoſophical © Tranſactions, 
vol. VII. part iv. p. 46. —— It appears alſo that more than 
three-fifths of all who died in years at Vienna were 
boys and girls, by I ſuppoſe, are meant perſons under 
16. About the proportion dies under 16 at Berlin, 

+ In this town, as in moſt other towns of any magnitude, the 
births, including Diſſenters, fall hort of the burials ; and the 


greater part die under a Hf 
t This, however, will ppear itſelf inconſiderable, when com- 


with the following. account: In 1761, the burials in 


ic the diſtrict of Chriſtiana, in Norway, amounted to 6,929, and 
c the chriſtenings to 11,0244 Among thoſe who died, 304, or 
« 1 in 18, had lived to the age of 90 64 to the age of 100, and 
<« ſeven to the age of 101,——In the dioceſe of Bergen, the per- 
© ſons who died amounted only to 2,580, of whom 18 lived to 
«© the age of 100; one woman to the age of 104, and another 
„% woman to the age of 108.” 
| the Annual Regiſter for 1761, p. 191. 
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who have died, have lived to be $0, or a 4oth part ; 
Which may be eaſily diſcovered b ot dividing the ſum 


*of all 'who have died durin ears at all a 
* the ſum of all who have {oy a 80. | * 


Among the peculiar evils to which great towns are 
Abe, might further mention the LAG. Be- 
fore the year 1666 this org calamity lajd Lon- 
don almoſt waſte once in every 15 or 20 years 45 and 
there is no reaſon to think that fl Was not gen erally 
bred within itſelf. A moſt happy den Ben has 
_ place, which, perhaps, in part, is owing to- 
nel pu advantages 124 eleanlidesßs and openneſs, 
| London has en loved fince it was rebuilt, and 
| eres lately have been very wiſely improved. 124468 


Ae facts 1 batte now fakdn' hotice of are fo im- 
rtant that, I think, they deſerve more attention than. 
Fas been hitherto beſtowed upon them. Every one 
knows that the ſtrength of a ſtate conſiſts in the num- 
ber of people. The encouragement of population, 
e ought to be one of the firſt objects of policy 
ii ſtate; and ſome. of the worſt enemies of 
2 are the luxury, the licentiouſneſs, and 


10 . by great towns. 
obſerved that 8 is now * increaſing. 
4 in LS ts 7 is an event more to 

. ee more Landon in- 


* Thi inmates griecs than tis bills ſhew, on benen of 
2 them of the two pariſhes which dave been moſt 
1 new buildings ; I mean” Murpbone and Ptmcraſs pa- 
| former of theſe i, Fſuppoſe, now one of 


ET 


creaſes, 
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creaſes, the more the reſt of the kingdom muſt be de- 
. ſerted; the fewer hands muſt be left for agriculture ; 
and, conſequently, the leſs muſt be the plenty and 
the higher the price of all the means of ſubſiſtence. 
 ——— Moderate towns, being ſeats of refinement, emu- 
lation, and arts, may be public advantages. But 
great towns, long before they grow to halt the bulk 
of London, become checks on papulation of too 
Hurtful a nature, nurſeries of debauchery and volup- 


5 


tuouſneſs; and, in many reſpects, greater evils than 
can be compenſated by any advantages. 


* The mean annual births, weddings, and burials in the fats 
owing towns, for ſome years before 1768, were nearly, - - - 
e, e oped Births, Weddings. Burfals. 
At Paris, a — 19.200 — 4 — 19 5 
Voienna, — 2 — ne? _ *% foo : 
_ Amſterdam, — 4500 — 2,490 — 7. 60 , 
Copenhagen, — 2,700 — 808 — 3·¹ee 4 
In the Paris bills there is, I am informed, an omiſſion of all 
that die in the Foundling Hoſpital, amounting to above 2000. an- 
nually. The exceſs, therefore, of the burials above the births ig 
greater than the bills ſhew. This exceſs, however, is much lefs 
than could have been expected in ſo large a toon. I am not ſure 
to hat cauſe this ought to be aſcribed; but I cannot wonder at 
it, if it be indeed true, that a fifth of all born in Paris are ſent to 
the Foundling Hoſpital, and that a third of the inhabitants die in 
"Sofpitals, and alſo that all married men are excuſed from ſerving 
in the militia, from whence draughts are made for the army. 
"Theſe are encouragements to marriage and population, which no 
other city enjoys; and it is ftrange that in this kingdom ſome 
policy: of the ſame kind with that Jaſt mentioned ſhould not be 
purſued, A further ſingularity in the ſtate of Paris is, that the 
births in it are above four times the weddings, nothing like 
which is the caſe in any other town whoſe bills 1 have ſeen, I 
may ſeem, therefore, that here, as well as in the moſt healthful 


E Dr. Heberden 
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Dr. Heberden | obſerves that, in Madeira, the in- 
habitants double their own number in 84 years. But 


and increaſing country pariſhes, each marriage produces more 
than four children; but this is a concluſion which, in the pre- 
ſent caſe, cannot be depended on. It ſhould be conſidered that, 
probably, ſome who leave the country to ſettle at Paris, come to 


it already married ; and that no ſmall proportion of the births 


may be illegitimate. Theſe cauſes, however, may only balance 


the allowance to be made for the ſecond and third marri 


among the annual weddings; and, if it is indeed ſact, that the 


people at Paris are ſo prolific as they appear to be in the bills, it will 
ny prove more ftrongly that, like other great towns, it is very 
unfavourable to health ; for the more prolific a people are, the 
greater mult be the mortality among them if they do not increaſe. 
Let us: ſuppoſe the true number of deaths at Paris, in- 
cluding emigrants and ſuch as die in the Foundling Hoſpital, to 
be 21, 000; the number married annually 2 x 4, 300 or 8, 6000; 
and the births, as before, 19,200. 1, 900 then will be the num- 
bet of annual recruits from the country. Of theſe let only 
1,00 be ſuppoſed to mkrry : and 8,600 leſſened by 1,200, 
or 7, 400, will be the number of thoſe born at Paris wt matry 
annually; and 11, 800, or above three-fifths will be the number 
Aying in childhood and celibacy. This, though it gives an un- 
fayoutable repreſentation of Paris when compared with the 
country, makes it appear to advantage when compared with ſome 
= great towns. I am not ſufficiently informed of the ſtate of 
Faris to know how near this calculation comes to the truth. 
Every ſuch doubt would be removed, were the ages of the dead 
given in the Paris bills. - It is much to be wiſhed this was done. 
The births and burials here come ſo near to one another, that 
there can ſcarcely be a properer place for ſuch bills; and a Table 
of Qbſervations might be formed from them that would give the 
values of lives much more exactly than the London Tables. 

J cannot help adding that, excepting the omiſſion I have 
mentioned in the - burials, the Paris bills are complete; but 
it is well known that the London bills are extremely otherwiſe. 
London, therefore, muſt be much larger in compariſon of Paris 
than it appears to be in the bills. PM po) 45k 
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this (as you, Sir, well know) is a very ſlow increaſe 
compared with that which takes place among our 
colonies in AMERICA. Inthe back ſettlements, where 
the inhabitants. apply themſelves entirely to agricul- 
ture, and luxury is not known, they double their 
own number in 15 years; and all through the nor- 
thern colonies in 25 years *, This is an inſtance of 
increaſe ſo rapid as to have ſcarcely any parallel. The 
births in theſe countries muſt exceed the burials much 
more than in Madeira, and a greater proportion of 
the born muſt reach maturity. In 1738, the 
number of inhabitants in New Jerſey was taken by 
order of the government, and found to be 47,369. 
Seven years afterwards the number of inhabitants was 
again taken, and found to be increaſed, by procrea- 
tion only, above 14,000, and very near one BH of 
the inhabitants were found to be under +16 years of 
age. In 22 years, therefore, they muſt have doubled 
their own number, and the births muſt have ex- 
ceeded the burials 2000-annually. As the increaſe 
here is much quicker than. in. Madeira, we may be 
ſure that a ſmaller proportion of the inhabitants muſt 
die annually. - Let us, however, ſuppole it the fame, 
or a oth part. This will make the annual burials 


* See a diſcourſe. on Chri/lian union, by Dr. Styles, Boſton, 
1761, p. 103. 109, &c. See alſo The interefl of Great Britain 
con ſidered with regard to. her. Colonies, together with Obſervations 
concerning the increaſe of mankind, peopling of countries, &c.. p. 35 
2d edit. London, 1761. WA, 

According to Dr. Halley's Table the number of the living 
under 16 is but a third of all the living at all ages; and.chis may 
be nearly the caſe in all places which juſt ſupport themſelves in 
the number of their inhabitants, and neither-increaſe or decreaſe. 
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to have been, during theſe ſeven years, 1000, and 


the annual births 3000, or an 18th part of the inha- 


bitants. Similar obſervations may be made on the 
much quicker increaſe in Rhode Ifland, as related 
in the preface to Dr. Birch's collection of the bills 


S mortality, and alſo in the valuable pamphlet, laſt 


quoted, on the intereſt of Great Britain with regard 
10 ber colomes, p.36,——What a prodigious differ- 
ence muſt there be between the vigour and the hap- 
pineſs of human life in ſuch fituations, and in ſuch 
a place as London? The original number of 

pet ſons who, in 1643, had ſettled in New England, 
was 21,200. Ever ſince it is reckoned, that more 
have left them than have gone to them“. In 


the year 1960 they were increaſed to half a million. 


They have, therefore, all along doubled their own 
number in 25 years; and, if they continue to in- 
ereaſe at the ſame rate, they will, 70 years hence, 
in New England alone, be four millions; and in all 


North America above twice the number of inhabit- 


ants in Great- Britain f. But I am wandering 


* See Dr. Styles's pamphlet juſt quoted, p. 110, &c. 

+ The rate of increaſe, ſuppoſing the procreative powers the 
ſame, depends on two cauſes : The encouragement to mar- 
« riagez” and the expectation of a child juſt born.” When 


one of theſe is given, the increaſe will be always in proportion 


to the other. t is; As much greater or if as the ratio is of 


the numbers who reach maturity, and of thoſe who marry to the 


number born, ſo much guicker or fower will be the increaſe, — 
Let us ſuppoſe the operation of theſe cauſes ſuch as to produce an 


annual exceſs of the births above the burials equal to a 36:h part 


of the whole number of inhabitants. It may ſeem to follow 
from hence, that the inhabitants would double their own number 
in 36 years; and thus ſome have calculated. But the truth is, 


chat they would double their own number in much leſs time. 


from 


\ 
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from my purpoſe in this letter. The point I had 


London as 


Every addition ta the number of inhabitants from the births 
produces a proportionably greater number of births, and a greater 
exceſs of theſe above the burials; and if we ſuppoſe the exceſs 
to increaſe annually at the ſame rate with the inhabitants, or fo 
as to preſerve the ratio of it to the number of inhabitants always 


the ſame, and call this ratio —» the period of doubling will be 


the quotient produced by dividing the logarithm of 2 by the 
difference between the logarithms of 1 + 1 and er, as might be 
eaſily demonſtrated, In the preſent caſe, r being 36, and r + 1 
being g7, the period of doubling comes out 25 years. If r is 
taken equal to 22, the period of doubling will be 15 years. 
But it is certain that this ratio may, in many ſituations, be greater 
than ; and, inſtead of remaining the ſame, or becoming leſs, . 
it may creaſe, the conſequence of which, will be, that the period 
of doubling will be ſhorter than this rule gives it. Accord- 
ing to Dr, Halley's Table, the number of perſons between 20 
and 42 years of age is a third part of the whole number living at 
all ages. The prolific part, therefore, of a country may very 
well be a 4th of the whole number of inhabitants; and ſup- 
poſing four of theſe, or every other marriage between perſons all 
under 42, to produce one birth every year, the annual number 
of births. will be a 16th part of the whole number of people 
and, therefore, ſuppoſing the burials to be a 48th part, the an- 
nual ' exceſs of the births above the burials will be a 24th part, 
and the period of doubling 17 years. The number of inha- 
bitants in New England was, as I have ſaid from Dr. Stiles's 
pamphlet, half a million in 1760. If they have gone on in- 
crealing at the ſame rate ever ſince, they muſt be now 640,000 ; 
and it ſeems to appear that in fact they are now more than this 
number. For, ſince I have writ the above obſervations, I have 
ſeen a particular account, grounded chiefly on ſurveys. lately 
taken with a view to taxation and for other purpoſes, of the 
number of males, between 16 and 60, in the four provinces. 
According to this account, the number of ſuch males is 
218,000, The whole number of people, therefore, between 
16 and 60, ſuppoſing 14 mates to 13 females, muſt be nearly 


to 


chiefly in view was, the preſent ſtate 


- * 
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1 hedlihfilech; tumber-of:ichebiteits; und its in- 


fluence on population. The obſervations I have 
made may, perhaps, help to ſhew how the moſt is to 
be made of the lights: afforded by the London bills, 
and ſerve as a ſpecimen” of the proper method of ca 


cufating from them. It is indeed extremely to be 
- wiſhed that they were leſs imperfect than they are, 


and extended further, More pariſhes round London 
might be taken into them; and, by an ealy improve- 


ment in the pariſh regiſters now kept, they might be 


420 o. In order to be more ſure of avoiding exceſs, I will 
call hem only 400,000. In Dr. Halley's Fable the proportion 
of all the living under 16 and above 60, to the reſt of the living, 
is 13.33 to 20; and this will make the number of people now, 
living in the tour provinces of New England to be 666,000, 
But, on account of the rapid increaſe, this proportion muſt be 
conſiderably greater in New England, than that given. by Dr. 
Halley's Table. In New Jerſey, I have faid the number of 
people under 16 was found to be almoſt equal to the number 


above 16. Suppoſe, however, that in New England, where the 


increaſe is ſomewhat lower, the proportion I have mentioned is 
only 16 to 20, and then the whole number of people will be 
20,000. EE een, eee 
! I cannot conclude this note without adding a remark to re- 
move an objection which may occur to ſome in reading Dr. He- 
berden's account of Madeira, to which I have referred. In that 
account 5945 is given as the number of children under ſeven in 
the iſland, at the beginning of the year 1767, The medium of 
annual births, for eight years, had been 2201 ; of burials 1293. 
In fix years, therefore, 13,206 muſt have been born; and if, at 
the end of fix years, no more than 5945 of theſe were alive, 
1210 muſt have died every year. That is; almoſt all the bu- 
rials in the iſland, for ſix years, muſt have been burials of 
children under ſeven years of age, This is plainly incredible; 
and, therefore, it ſeems certain, that the number of children 


under ſeven years of age muſt, through ſome miſtake, be given, 


} 


in that account, 3000 or 4000 too Little, Wks: 
| * extended 


_ 
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extended through all the pariſhes and towns in the 
kingdom. The advantages ariſing from hence would 
be very conſiderable. It would give the preciſe law 
according to which human life waſtes in its different 
ſtages, and thus ſupply the neceſſary data for com- 
puting accurately the values of all life-annuities and 
reverſions. It would, likewiſe, ſhew the different 
degrees of healthfulneſs of different ſituations, mark 


the progreſs of population from year to year, keep 


always in view the number of people in the king- 


dom, and, in many other reſpects, furniſh inſtruc- 
tion of the greateſt importance to the ſtate, Mr, De 
Moivre, at the end of his book on the doctrine of 
chances, has recommended a general regulation of 
this kind; and obſerved, particularly, that at leaſt 
it is to be wiſhed, that an account was taken, at 
proper intervals, of all the living in the kingdom, 
with their ages and occupations ; which would, in 
ſome degree, anſwer moſt of the purpoſes I have 
mentioned. But, dear Sir, I am ſenſible it is high 
time to finiſh theſe remarks. I have been carried in 
them far beyond the limits I at firſt intended. I al- 
ways think with pleaſure and gratitude of your friend- 
ſhip. The world owes to you many important diſ- 


coveries; and your name muſt live as long as there 


is any knowledge of philoſophy among. mankind, 
That your happineſs in this, and every other reſpe&, 
may continually increaſe, is the ſincere wiſh of, 
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Your much obliged, 
and very humble ſervant, 


Nevingion-G ; | 
AT ks” Richard Price. 


